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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-3, 7-12 and 14-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent No. 5,465,189 to Polgreen et al. in view of US Patent No. 6,621,133 to Chen et 
al. 

Regarding claim 1, Polgreen et al. (figures 8-29) teach a low voltage triggered 
electrostatic discharge (LVTESD) protection circuit, coupled to a pad of an integrated circuit to 
protect core circuits of the IC from ESD event, the ESD protection circuit comprising: 

a semiconductor substrate having the first conductivity type (p-type); 

an well region (n well) having the second conductivity type (n-type), formed in the 
semiconductor substrate; 

an anode doped region (p type anode) having the first conductivity type (p-type), formed 
in the well region (n well); 

a gate structure (39), formed in the semiconductor substrate and outside the well region (n 
well), the gate structure (39) having a first side (right side of gate [39]) and a second side (left 
side of gate [39]); 
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a first doped region (n-type doped region is formed on the right side of the gate [39]) 
having the second conductivity type (n-type), formed between the well region (n well) and the 
gate structure (39), immediately adjacent to the first side (right side of the gate [39]) of the gate 
structure (39) in the semiconductor substrate; and 

a second doped region (n-type doped region is formed on the left side of the gate [39]) 
having the second conductivity type (n-type), formed next to the second side (left side of the gate 
[39]) of the gate structure (39) in the semiconductor substrate, wherein the first doped region (n- 
type doped region is formed on the right side of the gate [39]) and the second doped region (n- 
type doped region is formed on the left side of the gate [39]) are heavily doped regions (n+ type). 

Polgreen et al. differ from the claimed invention by not showing a plurality of isolated 
islands distributed in the first doped region so that the resistance of the first doped region is 
increased, wherein at least one of the isolated islands is completely surrounded by the first doped 
region. However, Chen et al. (figures 5-7) teach a plurality of isolated islands (32a) distributed 
in the first doped region (22) having the second conductivity type (n+ type), wherein at least one 
of the isolated islands (32a) is completely surrounded by the first doped region (22) (figure 5). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Chen et al. into the device taught by Polgreen 
et al. because it increases the resistivity of the diffusion areas. 

Regarding claim 2, the combined device shows a first contact region (Polgreen et al.; p- 
type contact region) having the first conductivity type (p-type), formed in the semiconductor 
substrate; 
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a second contact region (Polgreen et ah; n-type contact region) having the second 
conductivity type (n-type), formed in the well region (Polgreen et al.; n well); and 

the first contact region (Polgreen et al.; p-type contact region) is coupled to the second 
doped region (Polgreen et al.; n-type doped region is on the left side of the gate [39]) and a 
power pad (Polgreen et al.; Vss) of the integrated circuit, and the anode doped region (Polgreen 
et al.; p-type anode region) is coupled to the pad. 

Regarding claim 3, the combined device shows the second contact region (Polgreen et al.; 
n-type contact region) is coupled to the anode doped region (Polgreen et al.; p-type anode 
region). 

Regarding claim 7, the combined device shows the isolated islands are field oxide (Chen 
et al.; 32a). 

Regarding claim 8, the combined device shows each of the isolated islands (Chen et al.; 
32a) has approximately the same width. 

Regarding claim 9, the combined device shows each of the isolated islands (Chen et al.; 
32a) is elongated and approximately parallel to the first side of the gate structure. 

Regarding claim 10, the combined device shows each of the isolated islands (Chen et al.; 
32a) is elongated and approximately perpendicular to the first side of the gate structure. 

Regarding claim 1 1, the combined device shows the first conductivity type is a p-type 
(Polgreen et al.; p-type), and the second conductivity type is an n-type (Polgreen et al.; n-type). 

Regarding claim 12, Polgreen et al (figures 8-29) teach a low voltage triggered 
electrostatic discharge (LVTESD) protection circuit, coupled to a pad of an integrated circuit to 
protect core circuits of the IC from ESD event, the LVTESD protection circuit comprising: 
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a semiconductor control rectifier, comprising an anode (an anode is a node portion, which 
is a connection between the PAD and the p-type region), a anode gate (n well), a cathode (a 
cathode is a node portion, which is a connection between the Vss and the n-type region) and a 
cathode gate (p-type substrate), the anode (an anode is a node portion, which is a connection 
between the PAD and the p-type region) is coupled to the pad (PAD); and 

a MOS having a second conductivity type (n-type), formed on a semiconductor substrate 
having a first conductivity type (p-type) comprising a well (n well) having the second 
conductivity type (n-type), the MOS comprising: 

a gate structure (39), formed in the semiconductor substrate, having a first side (right side 
of gate [39]) and a second side (left side of gate [39]); 

a first doped region (n-type doped region is formed on the right side of the gate [39]), 
formed in the semiconductor substrate between the well region (n well) and the gate structure 
(39) and immediately adjacent to the first side (right side of the gate [39]) of the gate structure 
(39), comprising at least one contact region (a portion of the n region) coupled to the anode gate 
(n well); and 

a second doped region (n-type doped region is formed on the left side of the gate [39]), 
formed in the semiconductor substrate to the second side (left side of the gate [39]) of the gate 
structure (39) in the semiconductor substrate, and coupled to the cathode (a cathode is a node 
portion, which is a connection between the Vss and the n-type region), wherein the first doped 
region (n-type doped region is formed on the right side of the gate [39]) and the second doped 
region (n-type doped region is formed on the left side of the gate [39]) are heavily doped regions 
(n+ type). 
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Polgreen et al. differ from the claimed invention by not showing a plurality of isolated 
islands distributed in the first doped region so that the resistance of the first doped region is 
increased, wherein at least one of the isolated islands is completely surrounded by the first doped 
region. However, Chen et al. (figures 5-7) teach a plurality of isolated islands (32a) distributed 
in the first doped region (22) having the second conductivity type (n+ type), wherein at least one 
of the isolated islands (32a) is completely surrounded by the first doped region (22) (figure 5). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Chen et al. into the device taught by Polgreen 
et al. because it increases the resistivity of the diffusion areas. 

Regarding claim 14, the combined device shows a plurality of oxide layers, and each of 
the isolated islands (Chen et al.; 32a) is formed by one of the oxide layers. 

Regarding claim 15, the combined device shows each of the isolated islands (Chen et al.; 
32a) has approximately the same length. 

Regarding claim 16, the combined device shows each of the isolated islands (Chen et al.; 
32a) has an elongated profile and is approximately parallel to the first side of the gate structure. 

Regarding claim 17, the combined device shows each of the isolated islands (Chen et al.; 
32a) has an elongated profile and is approximately perpendicular to the first side of the gate 
structure. 

Regarding claim 18, the combined device shows the first conductivity type is a p-type 
(Polgreen et al.; p-type), and the second conductivity type is an n-type (Polgreen et al.; n-type). 
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Response to Arguments 
Applicant's arguments filed 02/01/05 have been fully considered but they are not 
persuasive. 

It is argued, in page 2 of the remarks, that Polgreen et al. and Chen et al. teach or suggest 
the identical base resistance values in parasitic transistors through symmetrical design, so the 
resistance of the doped region is not increased. This argument is not convincing because the 
applicant fails to include the identical base resistance values in parasitic transistors through 
symmetrical design in the claimed limitations of claim 1 . However, the combined device 
(Polgreen et al. and Chen et al.) teaches the claimed limitations of claim 1, including a plurality 
of isolated islands distributed in the first doped region so that the resistance of the first doped 
region is increased. 

It is argued, in page 3 of the remarks, that Polgreen et al. and Chen et al. teach or suggest 
a first side contact with first doped region and a second side contact with another doped region, 
so the island is not completely surrounded by the first doped region. This argument is not 
convincing because the applicant fails to include a first side contact with first doped region and a 
second side contact with another doped region in the claimed limitations of claim 1. However, 
the combined device (Polgreen et al. and Chen et al.) teaches the claimed limitations of claim 1, 
including the isolated islands is completely surrounded by the first doped region. 

It is agued, in page 3 of the remarks, that Polgreen et al. and Chen et al. do not teach or 
suggest at least one of the isolated islands is completely surrounded by the first doped region. 
This argument is not convincing because the combined device (Polgreen et al. and Chen et al.) 
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teaches the claimed limitations of claim 12, including at least one of the isolated islands is 
completely surrounded by the first doped region. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D. Vu whose telephone number is 571-272-1667. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



qv 

June 7, 2005 




